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The Mars Microprobe Project (MMP) is the second
of the New Millennium Program Deep Space Missions
and is designed to enabte future space science network
missions through flight validation of new technologies.
A secondary goal is the collection of meaningful sci-
ence data. Two miaopenetrators  will be deployed to
carry out surface and subsurface science.

The penetrators  are being carried as a piggyback
payload on the 1998 Mars Surveyor Lander cruise ring
and will be launched in January of 1999. The Micro-
probe has no active ccmtrot,  attitude determination, or
propulsive systems. It is a single stage from separation
until handing and will passively orient itsetf due to its
aerodynamic design. The aeroshcll shatters at surface
impact, at which time the probe separates into an aft-
body that remains at the surface and a forebody  that
penetrates into the subsurface (see Pigure 1). Each
pcnctrator  has a total mass of up to 3 kg, including the
aeroshell. The imp~ct veloeity witl be - 180m/s.  lhc
forebody will experience up to 30,000 g’s and pene-
trate between 0.3 and 2 m, depending on the ice con-
tent of the soil. “~he aftbmly  deceleration will bc up [()
80,000g’s.

l’hc pcnctr:itors arrive in Dt.?ccmhcr  of’ 1999.  ‘1’hc
landing eltipse  Iatiturlc range is 73-77°S. ‘l’he  lrmgi -
tude witl be selected by the M,ars Surveyor I’rojcct  to
place the lander on the polar Iayerd deposits in the
range of 180-230°W.  I’he two n~icrc)pciictr:ltc>rs arc
likely to land within 100 km of the Mars Surveyor
1,amter,  on the polar deposits. The likely arrival da{c is
1., 256, Iatc southern spring. The nominal mission
lasts 2 days. Data may be acquired for up to scwmrl
weeks, depending on battery power awiilability. An
Annmrncemtmt  of Opportunity for a small Science
l’cam m p<wticipatc in data validation, initial analysis,
and archival will be issued in the summer of 1997.

‘1’hc primary technologies to bc dcmonstmtcd on
the MMP and their possible future applications arc
described below.

N o n - e  rrosive  Single-s((lge  Entry Sys(et)[.  ‘1’hc
acroshell  will be made of a n(m-er(~sivc  heat shield
material, Silicon Impregnated Reusable Ckramic  Ab-
lator (SIRCA),  which has been dcvc[opcd at Ames
Research Center. A smatl inside structure provides the
ncccssary  support for aft and forcbody  attachment.
‘l’he 700 g acroshc?ll  system will bc designed to shaltcr
upon impacl. lJsing a non-erosive material rcprcsrmts
a mass savings of SO% or nlorc over conventional”
thermal protection system technologies. It alsf) n~ilti-
Ini~.es acrothermal  and aerodynamic analyses. IJc-
signing a passive rv-orient ation systcm  silnpli-
lics the attachmcat  and dcploymcut strategy with the
1998 Mars 1.attdcr  Spcccral[.

lelecomtnuniccrtions.  The probe tcleconmurnica-
tirms system will inctutk  a programtnable transceiver.
‘l-his development is exciting because of its multimis-
sicm capability, which can be used for any moderate
ratdrange  relay for both E<arth  and space applications.
The transceiver programmability extends to the data
rate (1 kbps to 500 kbps), the modulation format (FSK
or PSK), and the receive/transmit frequency (380 to
480 Mf[z). The microsubsystem  represents a lOOX
reduction in mass over current spacecraft telecommu-
nications subsystems (< 10 gin), and occupies a very
smatl volume (< 8 cm’).

Ultro-h\%’-72rtlpe  ratl(re .Lithiunt  Prinmry Battery.
Probably the most challenging aspect of the micro-
probe design is the requirement to survive the severe
Martian thermal environment. ~’he batteries ,arc likely
to stay no warmer than -78° C. TO survive this ex-
treme tcmpcraturc, both Iithium-thionyl  chloride and
lithium-carbon monotluoride  battery chemistries are
being considered. The microprobe primary battery
will bc designed for a 6 to 14 V range antt a 3-ye,ar
shelf life. l’hc battery will also hfivc to withstand a
worst case 80,000 g rigid body shock envirtmmcnt.
1,ow-temperature  battrxy  technology is essential for
Mars landers and rovers as well as other deep space
missions.

Pob~pr  Microelectronics: Mi~ed Digital  and Ana-
/og A.’S[CS. The microprobe power control, regulation,
aml distribution will be operated via micrcwlectmnics
that use mixed digital/analog ASICS. Mixed digi-
tal/an,atog ASICS represent an exciting extension of the
]]]illiatl]riz:lti(~tl achieved by the digital electronics in-
dustry in the last quarter century. This power system
will usc CMOS technology with very low ten~pcr:iturc
capabilities. This technology is useful for a suite of
applications including any high density sensor, instru-
ment, or assembly.

Adtwnced Microcontroller. ‘[’he  microprohcs will
include an 8051 -basrxt data acquisition and control
systcln with ]nodcst data processing capability. I’his
rrlicroc(}lttrollcr” is an 8-bit processor with 64K RAM
and 128K I;l:lWOM. ‘1’hc systcm is ctcsignd  for both
very low power (< 50 mW at 1 MI 1~., 1 n]W sleep
mode) and small volume and niass (< 8 cc, 30 to 90 g).
“1’hc rrlicr(jcoittrt>llcr  syslcrn wilt also include an inter-
nal 12-bit lfi-chaniicl  a]~al(~:-to-digit:tl  converter
(Al K). Bccau.w lhis systcm has ]]]tlltifll[~ctio]]:{l  appli-
cations, it will bc dmfclopcd  a!d ful]dcd by a c(msor-
tium 01 govcr[iinent  aJtd industry participants. Potrx}-
tial applications for this II]icrocorltrollcr  include any
smati systcm or irtstrurncnt  including micrt)probcs,
actualors, ard  hdth and status monitors.

Flel  ihlc Itr(crconnecl.r for .Ty.flcm Cal)lin<q. “1’hc m i-
croprotw’s  high shock aid vibration enviror~mm)t prcs-
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